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PROBLEM TO BE SOLVED: To provide a semiconductor 
pulse laser which is capable of outputting superior 
optical pulses with no propagation loss, and small-sized. 
SOLUTION: A semiconductor pulse laser is formed as a 
single optical element by providing a passive mode- 
locked section 100 to be controlled, composed of a first 
gain region II, a first passive waveguide region I provided 
at one end of the region II, a saturable absorption region 
III provided at the other end of the region II, and a 
second passive waveguide region IV which is 
successively provided from the region III and a 
controlling and oscillating section 200 formed integrally 
with a second passive waveguide region IV side of the 
the passive mode-locked section 100 on a common 
substrate 10. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by connputer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st gain field and the 1st passivity waveguide field established in the end of this 
1 st gain field, The controlled passivity mode synchronizer which consists of a 2nd passivity 
waveguide field which was connected [ other end / of said 1st gain field ] to the prepared 
saturable absorption field and this saturable absorption field, and was prepared. Semi-conductor 
pulse laser equipment characterized by forming in the 2nd passivity waveguide field side of this 
controlled passivity mode synchronizer the control oscillation section by which unification 
formation was carried out as a single light corpuscle child in preparation for a respectively 
common substrate top. 

[Claim 2] the 4th passivity waveguide field where said control oscillation section was prepared in 
the other end of the 2nd gain field, the 3rd passivity waveguide field established in the end of 
this 2nd gain field, and said 2nd gain field in semi-conductor pulse laser equipment according to 
claim 1 — with, the semi-conductor pulse laser equipment characterized by constituting. 
[Claim 3] Semi-conductor pulse laser equipment characterized by changing the effctive index of 
said 1st and 2nd passivity waveguide field, and the effctive index of said 3rd and 4th passivity 
waveguide field, and constituting in semi-conductor pulse laser equipment according to claim 1 
or 2. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsibje for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to semi-conductor pulse laser equipment. 
[0002] 

[Description of the Prior Art] Conventionally, as a light pulse generator using semiconductor 
laser, there is a passive mode locked laser which consists of a gain field and a saturable 
absorption field. However, the output pulse of a passive mode locked laser has the problem that 
a time amount jitter is large. An optical synchronous passive-mode-locking method is in one of 
the approaches which conquers this problem. This approach pours a control light pulse signal 
into a passive mode locked laser from the exterior, and makes an output light pulse output. As 
an example of such an optical synchronous passive-modeHocking method, there is an approach 
indicated by Reference I (reference I:IEEE PHOTONICS TECHNOLOGY 

LETTERS. VOL.8.N0.5.MAY 1996, pp.61 7-61 9). In this approach, as for a passive mode locked 
laser, incidence of the stable control light pulse is carried out in time [ predetermined ] through 
an optical fiber from the exterior. A synchronization is taken in the oscillation light and the 
saturable absorption field which oscillated the control light pulse signal by which incidence was 
carried out in the gain field of a passive mode locked laser. And a stable output light pulse (short 
pulse train) is outputted in time from the outgoing radiation end face of a passive mode locked 
laser. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the conventional optical synchronous 
passive-mode-locking method has the problem which is described below in order to pour a 
control light pulse signal into a passive mode locked laser through an optical fiber from the 
exterior. 

[0004] ** There is loss of optical reinforcement in the process in which a control light pulse 
signal is poured into a passive mode locked laser. 

[0005] ** It is the linkage phase of an optical fiber and a passive mode locked laser, and it is 
necessary to perform highly precise optical coupling, and optical adjustment is dramatically 
complicated. 

[0006] ** Actuation becomes instability from an optical fiber by fluctuation of the plane of 
polarization at the time of carrying out incidence of the control light pulse to a passive mode 
locked laser (plane of vibration of electric field). 

[0007] ** Since the further conventional passive mode locked laser needs an optical fiber and a 
control light pulse generator, equipment enlarges it. 

[0008] Then, there were few propagation losses, optical joint adjustment was easy, and stability 
of operation was also good, and an appearance of the semi-conductor pulse laser equipment 
which can be miniaturized was desired. 
[0009] 

[Means for Solving the Problem] According to the semi-conductor pulse laser equipment of this 
invention, for this reason, the 1st gain field, The 1st passivity waveguide field established in the 
end of this 1st gain field, and the saturable absorption field established in the other end of the 
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1st gain field, The controlled passivity mode synchronizer which consists of a 2nd passivity 
waveguide field which was connected and was established in this saturable absorption field, It is 
characterized by forming in the 2nd passivity waveguide field side of a controlled passivity mode 
synchronizer the control oscillation section by which unification formation was carried out as a 
single light corpuscle child in preparation for a respectively common substrate top. 
[0010] Thus, since unification formation of the control oscillation section is carried out and this 
invention is consisted of by the controlled passivity mode synchronizer, equipment itself can be 
used as a compact (miniaturization). 

[001 1] Moreover, since the control oscillation section is made into active mode locking structure 
and unification formation has been carried out at the controlled passivity mode synchronizer, the 
loss on the strength [ optical ] by association with an optical fiber is lost. It becomes 
unnecessary moreover, to restart adjustment of optical coupling for every light property which 
was performed conventionally. Moreover, since direct coupling of a controlled passivity mode 
synchronizer and the control oscillation section is carried out. fluctuation of the plane of 
polarization of a light pulse is reduced, and actuation is stabilized. 

[0012] Moreover, since direct coupling of the control oscillation section and the controlled 
passivity mode synchronizer is carried out, fluctuation of them by the plane of polarization of the 
control light pulse poured in to a controlled passivity mode synchronizer is lost, and actuation is 

stabilized. 

[0013] moreover, the 3rd passivity waveguide field where the control oscillation section was 
preferably prepared in the end of the 2nd gain field and this 2nd gain field in implementation of 
this invention and the 4th passivity waveguide field established in the other end of the 2nd gain 
field — with, it is good to constitute. 

[0014] A modulation electrical potential difference can be impressed to the 2nd gain field, and a 
control light pulse can be oscillated, and the 3rd and 4th passivity waveguide field can be made 
to spread by making it such a configuration, 

[0015] Moreover, it is good to constitute in implementation of this invention as a value which 
changes the effctive index of the 1st and 2nd passivity waveguide field, and the effctive index of 
the 3rd and 4th passivity waveguide field, namely, is different preferably. 

[0016] Since the frequency (Bragg wavelength) of the oscillation light oscillated in the 1st gain 
field of a control light pulse and a controlled passivity mode synchronizer oscillated in the 
control oscillation section by making it such a configuration is changeable, wavelength selection 
of each circumference frequency can be performed 
[0017] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, it explams per semi- 
conductor pulse laser equipment of the gestalt of implementation of this invention. In addition, it 
does not pass for the magnitude, the configuration, and arrangement relation of each constituent 
of drawing 1 and drawing 2 to be roughly shown in extent which can understand this invention, 
and for it be, therefore this invention is not limited to the example of a graphic display at all. 
[0018] With reference to [structure of semi-conductor pulse laser equipment] drawing 1 . it 
explains per gestalt of operation of the semi-conductor pulse laser equipment of this invention. 
In addition, drawing 1 is a sectional view offered in order to explain the main structures of the 
semi-conductor pulse laser equipment of this invention. Here, in order to clarify drawing, a part 
of slash showing a drawing interruption side is omitted and shown. 

[0019] This controlled passivity mode synchronizer 100 is equipped with the 2nd passivity 
waveguide field (IV) which was connected [ end / of the 1st gain field (II) and the 1st gain field 
(II) / other end / of the prepared 1st passivity waveguide field (I) and the 1st gain field (II) ] to 
the prepared saturable absorption field (III) and this saturable absorption field (III), and was 
prepared. The semi-conductor pulse laser equipment of this invention is formed in the 2nd 
passivity waveguide field (IV) side of the controlled passivity mode synchronizer 100 as a single 
light corpuscle child in preparation for the respectively common substrate 1 0 top in the control 
oscillation section 200 by which unification formation was carried out In addition, the controlled 
passivity mode synchronizer 100 is called slave laser, and the control oscillation section 200 is 
called master laser here. Moreover, the 1st and 2nd passivity waveguide field (I and IV) is also 
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called the 1st distribution feedback field (DBR field) and the 2nd distribution feedback field (DBR 
field) here. 

[0020] moreover, the 4th passivity waveguide field (VII) where the master laser 200 was formed 
in the other end of the 2nd gain field (VI), the 3rd passivity waveguide field (V) where it was 
prepared in the end of the 2nd gain field (VI) concerned, and the 2nd gain field (VI) — with, it 
constitutes. In addition, the 3rd and 4th passivity waveguide field (V and VII) is also called the 
3rd DBR field and the 4th DBR field here. 

[0021] Each field I- VII mentioned above with the gestalt of this operation It is connected one by 
one and prepared, the [ and / the n~InP cladding layer 1 1 in which the 1st DBR field (I) of the 
slave laser 100 contains a substrate (n-InP substrate) 10, the InGaAsP guide layer 12, the 
InGaAsP passivity waveguide layer 14, the InGaAsP guide layer 18, the p-InP cladding layer 20, 
3„j ] — js constituted by the 1p side ohmic electrode 22. Moreover, the grating (diffraction 
grating) 19 is formed in the InGaAsP guide layer 18. 

[0022] the [ moreover, / the n-InP cladding layer 11 in which the 1st gain field (II) of the slave 
laser 100 contains a substrate (n-InP substrate) 10, the InGaAsP guide layer 12. the InGaAsP 
barrier layer 16, the InGaAsP guide layer 18. the p-InP cladding layer 20, and ] — it is 
constituted by the 2p side ohmic electrode 24. 

[0023] the [ moreover, / the n-InP cladding layer 1 1 in which the saturable absorption field (III) 
of the slave laser 100 contains a substrate (n-InP substrate) 10, the InGaAsP guide layer 12. the 
InGaAsP barrier layer 16, the InGaAsP guide layer 18, the p-InP cladding layer 20, and ] — it is 
constituted by the 3p side ohmic electrode 26. That is. with the gestalt of this operation, the 1st 
gain field (II) and the saturable absorption field (III) are considered as the same configuration. 
Moreover, the saturable absorption field (III) is established in the field which approached the 
master laser 200 as much as possible so that the modulation by the light pulse from the master 
laser 200 can be received more on an effective target Therefore, with the gestalt of this 
operation, the saturable absorption field (III) is prepared between the 1st gain field (II) and the 
2nd DBR Vield(IV). ^ ^ 

[0024] the [ moreover, / the n-InP cladding layer 11 in which the 2nd DBR field (IV) of the slave 
laser 100 contains a substrate (n-InP substrate) 10, the InGaAsP guide layer 12, the InGaAsP 
passivity waveguide layer 14, the InGaAsP guide layer 18. the p-InP cladding layer 20, and ] — it 
is constituted by the 4p side ohmic electrode 28. Moreover, the grating 19 is formed in the 
InGaAsP guide layer 18. In addition, with the gestalt of this operation, the 1st DBR field (I) and 
the 2nd DBR field (IV) which were mentioned above are considered as the same configuration. 
[0025] the [ the n-InP cladding layer 1 1 in which the 3rd DBR field (V) of the master laser 200. 
on the other hand, contains a substrate (n-InP substrate) 10, the InGaAsP guide layer 12, the 
InGaAsP passivity waveguide layer 14, the InGaAsP guide layer 18. the p-InP cladding layer 20. 

] — it is constituted by the 5p side ohmic electrode 30. Moreover, the grating 19 is formed 
in the InGaAsP guide layer 18. 

[0026] the [ moreover. / the n-InP cladding layer 11 in which the 2nd gain field (VI) of the 
master laser 200 contains a substrate (n-InP substrate) 10. the InGaAsP guide layer 12. the 
InGaAsP barrier layer 16. the InGaAsP guide layer 18. the p-InP cladding layer 20, and ] — it is 
constituted by the 6p side ohmic electrode 32. In addition, with the gestalt of this operation, the 
2nd gain field (VI) and the 1st gain field (II) are considered as the same configuration. 
[0027] the [ moreover. / the n-InP cladding layer 1 1 in which the 4th DBR field (VII) of the 
master laser 200 contains a substrate (n-InP substrate) 10, the InGaAsP guide layer 12, the 
InGaAsP passivity waveguide layer 14 the InGaAsP guide layer 18, the p-InP cladding layer 20 

] — is constituted by the 7p side ohmic electrode 34. Moreover, the grating 19 is formed 
in the InGaAsP guide layer 18. In addition, with the gestalt of this operation, the 4th DBR field 
(VII) and the 3rd DBR field (V) are considered as the same configuration. 
[0028] Moreover, the n side ohmic electrode 36 is formed in the rear face of a substrate 10. 
Furthermore, the antireflection film 38 is formed in the outgoing radiation end face 37 of the 
slave laser 100. and the antireflection film 40 is formed in the end face 39 of the master laser 
200. 

[0029] Thus, by forming antireflection films 38 and 40, it can prevent that the control light pulse 
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of the master laser 200 serves as return light by the outgoing radiation end face 37 of the slave 
laser 100 and the return light from one side of the master laser 200 can be prevented. 
[0030] With the gestalt of this operation, the pitch of the grating (diffraction grating) 19 of the 
1st and 2nd DBR field (I and IV) is made into the same pitch, and the pitch of the diffraction 
grating 19 of the 3rd and 4th DBR field (V and VII) is made into the same pitch, and the pitch of 
the diffraction grating of the 1st and 2nd DBR field (I and IV) and the pitch of the diffraction 
grating of the 3rd and 4th DBR field (V and VII) are changed. By forming such a diffraction 
grating 19 all the phases of the wavelength of light reflected selectively can be arranged. 
Therefore' in each 1st, 2nd, 3rd. and 4th DBR field (I, IV, V. and VII). when current impregnation 
is performed, a frequency is changed equivalent with the pitch of periodic structure, and the 
selection wavelength of it becomes possible. , . o j o 

[0031] Moreover, band gap wavelength of the passive waveguide layer 14 of the 1st. 2nd. Jrd. 
and 4th DBR field is made shorter than the band gap wavelength of the barrier layer 16 of the 
1st and 2nd gain field here. For this reason, the light oscillated in the 1st and 2nd gain field (II 
and VI) can be made to spread without making light absorb in the 1st, 2nd, 3rd. and 4th DBR field 
(I IV, V, and VII). Therefore, the propagation loss in the 1st, 2nd, 3rd. and 4th DBR field can be 
made small. Moreover, sufficient isolation is electrically given between each field, and it is 
constituted so that the cross protection of light may not arise between each field. 
[0032] the [ moreover, / for carrying out current impregnation in the 1st, 2nd, 3rd, and 4th DBR 
field (I IV V and VU) and the 1st and 2nd gain field (II and VI) / the 1st, the 2nd, the 4th, the 
5th the 6th,' and ] — the 7p side ohmic electrode (22, 24, 28. 30. 32. and 34) is prepared, the 
[ moreover.'/ for impressing a reverse bias electrical potential difference to a saturable 
absorption field (III) ]— the 3p side ohmic electrode 26 is formed. . 
[0033] As mentioned above, since the slave laser 100 and the master laser 200 are integrated on 
the common substrate 10 and it has formed, with the gestalt of this operation, equipment itself 
can be used as a compact compared with the former. Moreover, since unification formation of 
both has been carried out, like before, it becomes unnecessary to adjust optical association for 
every optical property, and working efficiency improves remarkably. 
[0034] Moreover, since both are coupled directly and loss on the strength [ optical J and 
fluctuation of plane of polarization are lost in case the control light pulse signal oscillated by the 
master laser 200 is poured into the slave laser 100, an output light pulse can be made to output 
from the outgoing radiation end face of slave laser efficiently, and actuation is also stabilized. 
[0035] With reference to the [manufacture approach of semi-conductor pulse laser equipment], 
next drawing 1 , it explains briefly per manufacture approach of the semi-conductor pulse laser 
equipment this invention. 

[0036] With the gestalt of this operation, for example, a n-InP substrate is used as a common 
substrate 10. this substrate 10 top — organic vapor growth (MOVCD) — the n-InP cladding 
layer 11 is formed using law. Next, using the MOVCD method, the InGaAsP guide layer 12 is 
formed and the InGaAsP barrier layer 16 and the InGaAsP passivity waveguide layer 14 are 
grown up on the guide layer 12 using a selection grown method, then, the passive barrier layer 16 
and waveguide layer 14 top — MOCVD — the InGaAsP guide layer 18 is formed using law. Then, 
a grating 19 is formed in the top face of this guide layer 18. „ , . .. 

[0037] next, the guide layer 18 top containing a grating 19 — MOCVD — the p-InP cladding 

layer 20 is formed using law. ^ r o i jjv.„ 

[0038] Next the p side ohmic electrode reserve film (not shown) is formed on the p-InP cladding 
layer 20 for' example using a CVD method, then, a phot lithography techniques — using — the p 
side ohmic electrode reserve film — etching — the [ the 1st the 2nd, the 3rd, the 4th, the 5th, 
the 6th, and ] — the 7p side ohmic electrodes 22. 24, 26, 28, 30. 32. and 34 are formed. 
[0039] Next, the n side ohmic electrode 36 is formed in the rear face of a substrate 10, for 

example using a CVD method. . , . j xu *u 

[0040] Furthermore, a CVD method is used, an antireflection film 38 is formed, and, on the other 
hand an antireflection film 40 is formed in the outgoing radiation end-face 37 side of the slave 
laser 100 also at the end-face 39 side of the master laser 200. Here, let antireflection films 38 
and 40 be for example, Si02 glass. 
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[0041] With reference to [explanation of semi-conductor pulse laser equipment of operation], 
next drawing 2 , it explains per actuation of the semi-conductor pulse laser equipment of this 
invention. 

[0042] the [ of the slave laser 100 ] — direct current voltage supply 50 are connected to the 3p 
side ohmic electrode 26. the [ moreover, / the 1st, the 2nd, and ] ~ the sources 52, 54, and 56 
of a direct current are connected to the 4p side ohmic electrodes 22, 24, and 28. 
[0043] on the other hand — the [ of the master laser 200 / the 5th. the 6th. and ] — as for the 
7p side ohmic electrodes 30. 32, and 34, the sources 58. 60. and 62 of a direct current are 
connected, the [ moreover. ] — the modulation voltage source 64 is connected to the source 60 
of a direct current and a serial concerned in the source 60 of a direct current connected to the 
6p side ohmic electrode 32. And each voltage source 50 and current source (52, 54, 56, 58, 60. 
and 62) are connected to a highway 66, and this highway 66 is connected to the ground 68. 
[0044] When operating this semi-conductor pulse laser equipment, an electric modulation is 
added to the 2nd gain field (VD of the master laser 200 from the source of a direct current, and 
the modulation voltage sources 60 and 64, and active mode locking is made to cause first That 
is, if a modulation electrical potential difference is poured into the 2nd gain field (VI). it will 
oscillate by the barrier layer 16 and a laser beam will be produced Incidence of this laser beam 
is carried out to the passive waveguide layer 14 of the 3rd and 4th DBR field (V and VII), and a 
control light pulse with the period of a predetermined circumference frequency is generated. In 
addition, a circumference frequency (or repeat frequency) is decided by the sum (M) of the die 
length of the 2nd gain field (VI), and the die length of the effective penetration length of the 3rd 
and 4th DBR field (V and VII) here. 

[0045] At this time, it is the repeat period T2 of a circumference frequency. Repeat period T1 of 
the circumference frequency of an output light pulse It is good to make it an integral multiple. 
That is. it is the repeat period T2 of a circumference frequency here. T2 =mxT1 It carries out 
However, m is taken as an integer. Then, a control light pulse is poured into the slave laser 100. 
[0046] On the other hand, a direct current is poured into the 1st gain field (II) from the source 
54 of a direct current Moreover, a reverse bias electrical potential difference is impressed to a 
saturable absorption field (III) from direct current voltage supply 50. At this time, the light 
oscillated in the 1st gain field (II) spreads to the 1st DBR field (I), a saturable absorption field 
(III), and the 2nd DBR field (IV). At this time, the oscillation wavelength oscillated in the 2nd gain 
field (VI) of the master laser 200 penetrates the passive waveguide layer 14 of the 1st and 2nd 
DBR field. The control light pulse oscillated by the master laser 200 is efficiently poured into the 
slave laser 100. and the poured-in control light pulse spreads to a saturable absorption field (III). 
The passive synchronous mode of this control light pulse is carried out by the slave laser 100. 
and it outputs an output light pulse (OP) from the outgoing radiation end face 37 of the slave 

laser 100. ... 
[0047] Repeat period T1 of the circumference frequency of the output light pulse at this time It 
is decided by the die length of the barrier layer 16 of the 1st gain field (II), and the sum (L) with 
the effective penetration length of the passive waveguide layer 14 of the 1st and 2nd DBR field 
(I and IV). That is. at this example, it is the repeat period T1 of the circumference frequency of 
slave laser. It is expressed with (1) type. 
[0048] T1 =2etagL/c (1) 

However, etag The effctive index of the 1st and 2nd DBR field and L take as the die length 
(waveguide length of slave laser) of a resonator, and c is taken as the velocity of light (3.0x108 
m / second). 

[0049] Next, with reference to drawing 3 . it explains per reflection factor property of semi- 
conductor pulse laser equipment In addition, drawing 3 is drawing for explaining the reflection 
factor property of the photoelectrical force of slave laser and master laser. Wavelength 
(micrometer) is taken along an axis of abscissa among drawing, and the reflection factor (R) of 
the photoelectrical force is taken and shown on an axis of ordinate. 

[0050] DECHUNINGU of the wavelength of each field is computable by count from such a 
reflection factor property. And the stability of a time amount jitter can be known from this 
DECHUNINGU. 
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[0051] First, the reflection factor of tlie slave laser 100 and the master laser 200 is calculated 
using the formula of the reflection factor of the diffraction grating indicated by Reference II. The 
formula used at this time is taken as (2) equations (reference Ifc semiconductor laser, an optical 
integrated circuit, Ohm-Sha, the Showa 59 issuance, p.327). 
[0052] 
[Equation 1] 



( Y + ^ tan /I Y Lgf + 5^tan h^Lg 



8 = 2n^K{l/^-l/X^) 



fcfc'U K 
a 

neg ; ^wimi&mm^<^mmm^'^ 

ab : ry yif^LS. 
X : iSLSi (US) 

[0053] Here, each parameter was set up as follows. Namely, the diffraction grating 19 of the 
slave laser 100 is received. Die-length LBA of lambdaBA=1.550micrometer and the 1st and 2nd 
DBR field for Bragg wavelength lambdaBA LBA=200micrometer, Coupling-coefficient kappaA 
kappaA=30cm-1 and loss factor alphaA It is referred to as alphaA =10cm-1. and the diffraction 
grating 1 9 of the master laser 200 is received. It is LBB=300micrometer and coupling-coefficient 
kappaB in Bragg wavelength lambdaBB about the die length LBB of lambdaBB=1.547micrometer 
and the 3rd and 4th DBR field. kappaB =20cm-1 and loss factor alphaB It is referred to as 
alphaB =10cm-1. 

[0054] The oscillation wavelength of the reflection factor maximum peak R1 of slave laser is set 
to 1.550 micrometers, and the oscillation wavelength of the reflection factor maximum peak R2 
of master laser is set to 1.546 micrometers so that he can understand from the count result of 
drawing 3 . 

[0055] Therefore, when the oscillation wavelength of slave laser and the oscillation wavelength of 
master laser are made DECHUNINGU and a synchronization is taken, it is DECHUNINGU =1.546- 
1 .55=-0.004 (micrometer) of oscillation wavelength. 
It becomes. 

[0056] Thus, since the time amount jitter stabilized comparatively is shown as everyone knows 
(reference III : IEEE PHOTONICS TECHNOLOGY LETTERS. VOL.8. No.2. FEB 1996, and pp.191 
-193) when oscillation wavelength is made DECHUNINGU [ a short wave (minus) side ]. it 
becomes possible from the outgoing radiation end face 37 of the slave laser 100 to make the 
small stable output light pulse of a time amount jitter output Therefore, even if it uses the semi- 
conductor pulse laser equipment of this invention about a time amount jitter, a property 
equivalent to the former can be acquired substantially. 

[0057] Although the component was constituted from a gestalt of operation mentioned above, 
using an InP system substrate as an ingredient of a common substrate, it is not limited to this 
ingredient at all, and a component may be constituted using the substrate of a GaAs system. 
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[0058] Moreover, although the light pulse generating approach by active mode locking was 
adopted as the master laser 200, hybrid passive mode locking which impresses a modulation 
electrical potential difference to a Q switch or a saturable absorption field may generate an 
output light pulse instead of active mode locking. 
[0059] 

[Effect of the Invention] According to the semi-conductor pulse laser of this invention, so that 
clearly from the explanation mentioned above The 1st gain field and the 1st passivity waveguide 
field established in the end of the 1st gain field, The controlled passivity mode synchronizer 
which consists of a 2nd passivity waveguide field which was connected [ other end / of the 1st 
gain field ] to the prepared saturable absorption field and the saturable absorption field, and was 
prepared. Since the control oscillation section by which unification formation was carried out is 
formed in the 2nd passivity waveguide field side of a controlled passivity mode synchronizer as a 
single light corpuscle child in preparation for a respectively common substrate top, equipment is 
made into a compact compared with the former. Moreover, since a controlled passivity mode 
synchronizer and the control oscillation section are made into unification structure and it has 
formed, adjustment of optical association becomes easy compared with the former. Moreover, 
both joint effectiveness also improves. Moreover, since direct coupling of both is carried out in 
case the control light pulse from the control oscillation section is poured into the controlled 
passivity mode anaphase section, loss of optical reinforcement and fluctuation of actuation by 
plane of polarization are also mitigated. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view offered in order to explain the main structures of the semi- 
conductor pulse laser equipment of this invention. 

[Drawing 2] It is the block diagram offered in order to explain actuation of the semi-conductor 
pulse laser equipment of this invention. 

[Drawing 3] It is drawing offered in order to explain the reflection factor property over the 

wavelength of a control oscillation field and a controlled passive-mode-locking field. 

[Description of Notations] 

10: n-InP substrate 

11: n-InP cladding layer 

12. a 18:InGaAsP guide layer 

14: InGaAsP passivity waveguide layer 

1 6: InGaAsP barrier layer 

19: Grating 

20: p-InP cladding layer 

22: the — the 1p side ohmic electrode 

24: the — the 2p side ohmic electrode 

26: the — the 3p side ohmic electrode 

28: the — the 4p side ohmic electrode 

30: the — the 5p side ohmic electrode 

32: the — the 6p side ohmic electrode 

34: the — the 7p side ohmic electrode 

36: n side ohmic electrode 

37: Outgoing radiation end face 

38 40: Anti reflection film 

39: End face 

50: Direct current voltage supply 

52. 54. 56. 58, 60, 62: The source of a direct current 

64: Modulation voltage source 

66: Highway 

68: Ground 

100: Slave laser 

200: Master laser 

LThe 1st DBR field 

II: The 1st gain field 

III: Saturable absorption field 

IV: The 2nd DBR field 

V: The 3rd DBR field 

VI: The 2nd gain field 

VII: The 4th DBR field 
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